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)URQWPLGGOHUHDUD[OHUROOLQHUWLD ± N1āVP
/DWHUDODFFHOHUDWLRQDWRYHUWXUQ ! PV
6XVSHQVLRQDYDLODEOHZRUNLQJVSDFH  P

7KHIXQFWLRQRI(TPXVWEHRSWLPL]HGXQGHUWKHH[SOLFLWFRQVWUDLQWVWKDWDUHSUHVHQWHGLQ7DE$V
IDUDVWKHOLPLWVRIWKHTXDQWLWLHVLQWKHSDUDPHWHUYHFWRUDUHFRQFHUQHGWKHVHDUHD±SULRULVDWLVILHGXVLQJ
DVLPSOHFKDQJHRIYDULDEOH0RUHVSHFLILFDOO\LIORZHUDQGXSSHUERXQGVDUHJLYHQIRUDYDULDEOH

L
XYOL
L
OYO dd [   

WKH\FDQEHVDWLVILHGE\WUDQVIRUPLQJ LS DV
   LLOYLXYLOYL OOO K[ VLQ   

ZKHUH LK LV WKH QHZ YDULDEOH ZKLFK FDQ WDNH DQ\ YDOXH DVVXULQJ WKDW WKH RULJLQDO YHFWRU VDWLVILHV WKH
LQHTXDOLW\ FRQVWUDLQWV7KLV LV D YHU\ VLPSOH DQG HIILFLHQWZD\RI DYRLGLQJ DGGLWLRQDO SHQDOW\ IXQFWLRQV
LQWRWKHREMHFWLYHIXQFWLRQZKLFKGLVDIIHFWWKHVHDUFKVSDFHRIWKHRSWLPL]DWLRQSUREOHP,WPXVWEHQRWHG
WKRXJKWKDWSULRUWRWKHFKDQJHRIYDULDEOHDUHVFDOLQJRIWKHTXDQWLWLHVLQWKHSDUDPHWHUYHFWRUKDVEHHQ
DSSOLHGZLWKUHVSHFWWR7DELQRUGHUWRDYRLGZHOO±NQRZQQXPHULFDOGUDZEDFNVGXHWRWKHGLIIHUHQW
UDQJHVRIWKHUHVSHFWLYHYDULDEOHV
7KHK\EULGDOJRULWKP
'HVFULSWLRQ
7KHSURSRVHGK\EULGDOJRULWKPZLWKGHWHUPLQLVWLFPXWDWLRQDLPVDWLQWHUFRQQHFWLQJWKHDGYDQWDJHVRI
ERWK RSWLPL]DWLRQ DSSURDFKHV 'HWHUPLQLVWLF PHWKRGV DUH FKDUDFWHUL]HG LI WKH RSWLPL]DWLRQ IXQFWLRQ LV
UHJXODU E\ D KLJK FRQYHUJHQFH UDWH DQG DFFXUDF\ LQ WKH VHDUFK IRU WKH RSWLPXP 2Q WKH RWKHU KDQG
(YROXWLRQDU\ $OJRULWKPV ($ VKRZ D ORZ FRQYHUJHQFH UDWH EXW WKH\ FDQ VHDUFK RQ D VLJQLILFDQWO\
EURDGHUDUHDIRUWKHJOREDORSWLPXP
+±(6LVEDVHGRQWKHGLVWULEXWLRQRIWKHORFDODQGWKHJOREDOVHDUFKIRUWKHRSWLPXPDQGLWFRQVLVWVRI
DVXSHUSRVLWLRQHGVWRFKDVWLFJOREDOVHDUFKIROORZHGE\DQLQGHSHQGHQWGHWHUPLQLVWLFSURFHGXUHZKLFKLV
DFWLYDWHGXQGHUFRQGLWLRQV LQ VSHFLILFPHPEHUVRI WKH LQYROYHGSRSXODWLRQ7KXVHYHU\PHPEHURI WKH
SRSXODWLRQ FRQWULEXWHV LQ WKH JOREDO VHDUFK ZKLOH VLQJOH LQGLYLGXDOV SHUIRUP WKH ORFDO VHDUFK 7KH
VWRFKDVWLF SODWIRUP KDV EHHQ VHOHFWHG WR EH WKH (6 ZKLOH WKH GHWHUPLQLVWLF FRXQWHUSDUW LV D TXDVL ±
1HZWRQDOJRULWKPUHIHUWR6HF,WPXVWEHQRWHGWKDWWKHVHOHFWLRQRI(6DPRQJWKHRWKHULQVWDQFHV
RI($ LV MXVWLILHGYLDQXPHULFDOH[SHULPHQWV LQQRQ± OLQHDUSDUDPHWHUHVWLPDWLRQSUREOHPV 6FKZHIHO
%DHFNZKLFKKDYHSURYLGHGVLJQLILFDQWLQGLFDWLRQWKDW(6SHUIRUPEHWWHUWKDQWKHRWKHUWZR
FODVVHVRI($QDPHO\*$DQGHYROXWLRQDU\SURJUDPPLQJ(3
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7KHFRQYHQWLRQDO(6LVEDVHGRQWKUHHRSHUDWRUVWKDWWDNHRQWKHUHFRPELQDWLRQWKHPXWDWLRQDQGWKH
VHOHFWLRQ WDVNV ,Q RUGHU WR PDLQWDLQ DQ DGHTXDWH VWRFKDVWLF SHUIRUPDQFH LQ WKH QHZ DOJRULWKP WKH
UHFRPELQDWLRQDQGVHOHFWLRQWDVNVDUHUHWDLQHGXQDOWHUHGUHIHUWR%H\HUDQG6FKZHIHOIRUDEULHI
GLVFXVVLRQDERXWWKHUHFRPELQDWLRQSKDVHZKLOHLWVVWURQJORFDOWRSRORJ\SHUIRUPDQFHLVXWLOL]HGWKURXJK
WKHVXEVWLWXWLRQRIWKHRULJLQDOPXWDWLRQRSHUDWRUE\DTXDVL±1HZWRQRQH
$YHU\LPSRUWDQWPDWWHUWKDWDIIHFWVVLJQLILFDQWO\WKHSHUIRUPDQFHRIWKH+±(6LQYROYHVWKHPHPEHUV
RIWKHSRSXODWLRQWKDWDUHVHOHFWHGIRUPXWDWLRQWKHUHH[LVWLQGLFDWLRQV.RXORFKHULVHWDOWKDWWKH
UHDVRQ IRU WKHSRRUSHUIRUPDQFHRI($ LQQRQ± OLQHDUPXOWLPRGDO IXQFWLRQV LV WKH ORVVRI LQIRUPDWLRQ
WKURXJKWKHQRQ±SULYLOHJHGLQGLYLGXDOVRIWKHSRSXODWLRQ7KXVWKHQHZGHWHUPLQLVWLFPXWDWLRQRSHUDWRU
LVQRWDSSOLHGWRDOOWKHUHFRPELQHGLQGLYLGXDOVEXWRQO\WRWKHQ ZRUVWDPRQJWKH  OP  ZKHUHQ LV
DQDGGLWLRQDODOJRULWKPSDUDPHWHU
7KHGHWHUPLQLVWLFPXWDWLRQ
$V QRWHG TXDVL ± 1HZWRQ W\SH PHWKRGV UHSODFH WKH RULJLQDO PXWDWLRQ RI (6 <HW XQOLNH HDUOLHU
YHUVLRQV9UD]RSRXORVLWLVQRWZLVHWROLPLWWKHRSHUDWRULQDOLQH±VHDUFKIUDPHZRUNVLQFHWUXVW
± UHJLRQ DQG FRPELQHG PHWKRGV KDYH DOVR SURYHQ WR EH FRPSHWLWLYH DOWHUQDWLYHV RU WR HQIRUFH WKH
H[FOXVLYHXVHRIWKH%)*6+HVVLDQXSGDWHDVDQDO\WLFDORUILQLWH±GLIIHUHQFHGHULYDWLYHLQIRUPDWLRQPD\
LQVRPHFDVHVEHHLWKHUDYDLODEOHRUFRVWOHVVWRFRPSXWH7KLVIDFWOHDGVWRWKHRSWLRQDOLPSOHPHQWDWLRQ
RIIXOO1HZWRQPHWKRGVEXWWKHWHUPTXDVL±1HZWRQVKDOOEHSUHVHUYHGLQRUGHUWRFRYHUWKHPDMRULW\RI
WKH SUREOHPV IDFHG LQ SUDFWLFH 7KXV LQ WKH IROORZLQJ LW LV DVVXPHG WKDW WKH JUDGLHQW RI WKH REMHFWLYH
IXQFWLRQ LV DSSUR[LPDWHG XVLQJ ILQLWH ±GLIIHUHQFHVZKLOH WKH+HVVLDQ LV FDOFXODWHGXVLQJ WKHSRZHUIXO
%)*6XSGDWH
/LQHVHDUFK
$OLQH±VHDUFKDOJRULWKPLVEXLOWLQDVLPSOHLGHDDWLWHUDWLRQ N JLYHQDGHVFHQWGLUHFWLRQ NG WDNHDVWHS
LQWKDWGLUHFWLRQWKDW\LHOGVDQ´DFFHSWDEOH´SDUDPHWHUYHFWRUWKDWLV

NNNN G[[   O   

IRUVRPH NO WKDWPDNHV N[ DQDFFHSWDEOHQH[WLWHUDWH6LQFH

 NNN II [G[     

LVXWLOL]HGWKHSURSRVHGPXWDWLRQRSHUDWRULPSOHPHQWVDFXELFSRO\QRPLDOOLQH±VHDUFKSURFHGXUHIRUWKH
GHWHUPLQDWLRQRI NO WKDWVDWLVILHVERWK:ROIHFRQGLWLRQV1RFHGDODQG:ULJKW,WLVQRWHGWKDWLQ
HYHU\LWHUDWLRQWKHIXOOTXDVL±1HZWRQVWHS  NO LVDOZD\VWHVWHGILUVW
7UXVWUHJLRQ
,QVWHDG RI FDOFXODWLQJ D VHDUFK GLUHFWLRQ WUXVW ± UHJLRQ PHWKRGV FDOFXODWH D VKRUWHU VWHS OHQJWK E\
VROYLQJWKHSUREOHP

G[GG[[G[     N77NNNF IIIP  
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ZKHUH FP LVDTXDGUDWLFPRGHOVXEMHFWWR

NG ____ G   
VRWKDW
 > @  NNN I,I [G[   [   

IRU VRPH ![  7UXVW ± UHJLRQ PXWDWLRQ XWLOL]HV WZR DOWHUQDWLYHV IRU WKH FDOFXODWLRQ RI[  WKH ORFDOO\
FRQVWUDLQHGRSWLPDO´KRRN´VWHSDQGWKHGRXEOHGRJOHJVWHS'HQQLVDQG6FKQDEHO
&RPELQHGOLQH±VHDUFKWUXVW±UHJLRQ
7KH WKLUG DOWHUQDWLYH WKDW WKH SURSRVHG DOJRULWKP RIIHUV DV PXWDWLRQ RSHUDWRU LV D FRPELQHG OLQH ±
VHDUFKWUXVW±UHJLRQIUDPHZRUN7RWKLV(TVDUHVROYHGDSSUR[LPDWHO\IRUWKHGLUHFWLRQDQGLIWKH
IXOOTXDVL±1HZWRQVWHSGRHVQRWUHVXOWLQDVXIILFLHQWGHFUHDVHRIWKHREMHFWLYHIXQFWLRQDOLQH±VHDUFKLV
SHUIRUPHG ZKLFK JXDUDQWHHV XQGHU FHUWDLQ FRQGLWLRQV D ORZHU REMHFWLYH IXQFWLRQ YDOXH 7KH
FRUUHVSRQGLQJDOJRULWKPLVGHVFULEHGLQGHWDLOLQ1RFHGDODQG<XDQ
7HUPLQDWLRQFULWHULD
7KHWHUPLQDWLRQFULWHULDDUHGLVWLQJXLVKHGDVORFDOUHIHUULQJWRWKHGHWHUPLQLVWLFPXWDWLRQDQGJOREDO
UHIHUULQJ WR+±(6)RU WKHIRUPHU VWDQGDUG WHVWV WKDWDUHSUHVHQWHG LQGHWDLO LQ 1RFHGDODQG:ULJKW
'HQQLVDQG6FKQDEHODUHXWLOL]HG
x 2EMHFWLYHIXQFWLRQYDOXHVPDOOHUWKDQDVSHFLILHGWROHUDQFH
x 5HODWLYHJUDGLHQWQRUPOHVVWKDQDVSHFLILHGWROHUDQFH
x 5HODWLYHGLVWDQFHEHWZHHQWZRVXFFHVVLYHLWHUDWLRQVOHVVWKDQDVSHFLILHGWROHUDQFH
x 1RWDGHVFHQWFXUUHQWGLUHFWLRQ
x 0D[LPXPPXWDWLRQRSHUDWRULWHUDWLRQVH[FHHGHG
,QDGGLWLRQWKHSURSRVHGDOJRULWKPWHUPLQDWHVLIDWOHDVWRQHRIWKHIROORZLQJRFFXUV
x $EVROXWHGLIIHUHQFHEHWZHHQZRUVHDQGEHVWREMHFWLYH
x )XQFWLRQOHVVWKDQDVSHFLILHGWROHUDQFH
x 0D[LPXPIXQFWLRQHYDOXDWLRQVH[FHHGHG
x 0D[LPXPLWHUDWLRQVH[FHHGHG
3HUIRUPDQFH(YDOXDWLRQ
,QRUGHUWRDVVHVVWKHSHUIRUPDQFHRIWKHSURSRVHGDOJRULWKPDQXPEHURI1 LQGHSHQGHQWWHVWVDUH
XWLOL]HGXVLQJWKH*ULHZDQJN

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7DEOH6WDWLVWLFDOUHVXOWVRIWKHFRPSDUHGPHWKRGV*ULHZDQJN¶VIXQFWLRQ
    7HUPLQDWLRQ5HDVRQ 
 3  PLQ3  PD[3  &RQYHUJHQFH 0D[,WHUDWLRQV 0HDQ&38WLPHV
+±(6      
±(6      
±(6      
PHWD±(3      
7DEOH6WDWLVWLFDOUHVXOWVRIWKHFRPSDUHGPHWKRGV5DVWULJLQ¶VIXQFWLRQ
    7HUPLQDWLRQ5HDVRQ 
 3  PLQ3  PD[3  &RQYHUJHQFH 0D[,WHUDWLRQV 0HDQ&38WLPHV
+±(6      
±(6      
±(6      
PHWD±(3      

IXQFWLRQVZLWKQ SDUDPHWHUVDQGNQRZQPLQLPXPDW  P[    PI [ )RUWKHWHVWVDYHUVLRQRI
WKH DOJRULWKP ZLWK  SDUHQWV DQG  RIIVSULQJ LV XVHG ZKLOH WKH UHFRPELQDWLRQ W\SH LV SDQPLFWLF
LQWHUPHGLDWH ZLWK  SDUHQWV IRU WKH JHQHUDWLRQ RI HDFK RIIVSULQJ )RU WKH PXWDWLRQ WKH WUXVWUHJLRQ
DSSURDFKXVLQJWKHGRXEOHGRJOHJVWHSRIWKHUHODWLYHRSHUDWRULVLPSOHPHQWHGDQGLQHYHU\LWHUDWLRQWKH
ZRUVHYHFWRUVDUHPXWDWHG7KHVHOHFWLRQLVSHUIRUPHGDPRQJDOOWKHLQYROYHGSRSXODWLRQ
5HJDUGLQJWKHFRPSDULVRQVWZRVLPLODULQVWDQFHVRIWKHFRQYHQWLRQDO(6DUHXVHGWKDWLVWKH
(6 DQG WKH (6 ZLWK SDQPLFWLF UHFRPELQDWLRQ ZKLOH D YHUVLRQ RI WKH PHWD(3 ZLWK 
SRSXODWLRQPHPEHUVDQGUDQGRPPHPEHUVIRUFRPSDULVRQLVDFWLYDWHG7DNLQJXQGHUFRQVLGHUDWLRQWKH
SRVVLELOLW\RID ODUJH VSHFWUXPRIRUGHUV LQ WKH ILQDOREMHFWLYH IXQFWLRQYDOXH WKH IROORZLQJTXDQWLW\ LV
IRUPXODWHG

ORJ   MI3 ILQDOM   
DQGWKUHHVWDWLVWLFVTXDOLI\WKHUHVXOWVWKDWLVWKHPHDQWKHPLQLPXPDQGWKHPD[LPXPYDOXHVRIWKH M3 

VRXWRIWKHVHWRIDOOWKHLQGHSHQGHQWWHVWV,PXVWEHQRWHGWKDWLQHYHU\LWHUDWLRQSULRUWRWKHH[HFXWLRQ
RIHYHU\FRUUHVSRQGLQJFRGHWKHUDQGRPQXPEHUJHQHUDWRULVUHVHWLQRUGHUWRLQLWLDOL]HDOOWKHFRPSDUHG
DOJRULWKPV IURPWKH VDPHSRSXODWLRQ$V IDUDV WKH WHUPLQDWLRQFULWHULDDUHFRQFHUQHG WKH WROHUDQFHIRU
WKH FRQYHUJHQFH RI WKH SRSXODWLRQ DQG WKH QXPEHU RI LWHUDWLRQV DUH VHW HTXDO WR PDFKHSV DQG 
UHVSHFWLYHO\ZKHUHPDFKHSV LVWKHFRPSXWHUSUHFLVLRQ
7KHUHVXOWVDUH LOOXVWUDWHG LQ7DEVZKHUH LW LVFOHDU WKDW WKHK\EULGDOJRULWKPRXWSHUIRUPVDOORWKHU
($ ,QGHHG WKH+(6ZLWK D WUXVWUHJLRQPXWDWLRQ UHWXUQV WKH EHVW VWDWLVWLFV DPRQJ WKH IRXU ZKLOH LW
FRQYHUJHV LQ DOO WKH LQGHSHQGHQW WHVWV 2Q WKH FRQWUDU\ WKH ($ FDQ¶W PDQDJH WR FRQYHUJH ZLWKLQ WKH
VSHFLILHGQXPEHURI LWHUDWLRQVDQGUHTXLUHV WLPHVPRUH&38WLPH LQRUGHU WRH[HFXWH<HW LQ WKH
5DVWULJLQ IXQFWLRQ WKH K\EULG DOJRULWKP VKRZHG SUHPDWXUH FRQYHUJHQFH DQ LVVXH WKDW UHTXLUHV IXUWKHU
LQYHVWLJDWLRQ ,QDQ\FDVH WKHDERYHUHVXOWVSURYLGHVLJQLILFDQW LQGLFDWLRQDERXW WKHSHUIRUPDQFHRI WKH
QRYHODOJRULWKPDQGHQIRUFHLWVDSSOLFDWLRQWRHQJLQHHULQJVWUXFWXUDOSUREOHPVDVWKHRQHSUHVHQWHGQH[W
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7DEOH5HVXOWVIRUWKH  F FDVHQRUROOLQIOXHQFH
 NIN1P NPN1P NUN1P FIN1āVP FPN1āVP FUN1āVP IGHJ TFPV
0HDQYDOXH        
6WDQGDUGGHYLDWLRQ       ā 
7DEOH5HVXOWVIRUWKH  F FDVHQRSLWFKLQIOXHQFH
 NIN1P NPN1P NUN1P FIN1āVP FPN1āVP FUN1āVP IGHJ TFPV
0HDQYDOXH        
6WDQGDUGGHYLDWLRQ       ā 
2SWLPL]DWLRQRIWKHIL[HG±WDQNYHKLFOH
7KH K\EULG DOJRULWKP LV QRZ WHVWHG DQG YDOLGDWHG WKURXJK WKH RSWLPL]DWLRQ SUREOHP IRUPXODWHG LQ
6HFWLRQIRUWKHIL[HG±WDQNWKUHH±D[OHYHKLFOHGHVFULEHGLQ6HFWLRQV±,QYLHZRI(TWZR
GLVWLQFWFDVHVIRUWKHZHLJKWLQJIDFWRUDUHFRQVLGHUHGWKDWLV  F QRUROOLQIOXHQFHDQG  F QRSLWFK
LQIOXHQFH )RU HDFK FDVH D 0RQWH &DUOR DQDO\VLV LV XWLOL]HG WKDW FRQVLVWV RI WZHQW\ LQGHSHQGHQW
VLPXODWLRQV V VLPXODWLRQ WLPH VDPSOLQJ SHULRG 7V V ZKLFK FRUUHVSRQGV WR P WHUUDLQ
GLVWDQFH IRU NPK FRQVWDQW YHORFLW\ RI WKH IL[HG ± WDQN YHKLFOH PRGHO XQGHU D GHWHUPLQLVWLF URDG
H[FLWDWLRQ WKDW SHUWDLQV WR GLIIHUHQW VWHS IXQFWLRQV DSSOLHG WR WKH OHIW DQG ULJKW W\UHV DPSOLWXGHV VHW DW
P DQG P UHVSHFWLYHO\ VWHS RFFXUUHQFH WLPH DW V 5HJDUGLQJ + ± (6 D YHUVLRQ ZLWK 
SDUHQWVDQGRIIVSULQJLVXWLOL]HGZKLOHWKHPXWDWLRQRSHUDWRUFRQVLVWVRIDTXDVL±1HZWRQDOJRULWKP
ZLWKOLQH±VHDUFKDQG%)*6XSGDWHDSSOLHGWRWKHWKUHHZRUVWLQGLYLGXDOVGXULQJHYHU\LWHUDWLRQ
5HVXOWVRIWKH  F FDVH
7DEOHSUHVHQWVWKHUHVXOWVRIWKHRSWLPL]DWLRQLQWKH  F FDVHQRUROO LQIOXHQFH0LQLPL]DWLRQRI
WKHSLWFKDQJOHUHVXOWVWRDYHU\VWLIIUHDUVXVSHQVLRQDQGPRUHUHOD[HGIURQWDQGPLGGOHRQHVZKLOHWKH
GDPSLQJYDOXHVDUHGHFUHDVLQJIURPWKHIURQWWRWKHUHDU<HWLWLVYHU\LQWHUHVWLQJWRREVHUYHWKDWHQWLUHO\
GLIIHUHQWFRQILJXUDWLRQVPD\SURYLGHVLPLODUG\QDPLFSHUIRUPDQFH7KLVLVLQGHHGYHU\HYLGHQWIURPWKH
UHVXOWHGVWDQGDUGGHYLDWLRQVRIWKHSDUDPHWHUVZKLFKDSDUWIURPWKHVWLIIQHVVRIWKHPLGGOHVXVSHQVLRQ
DUHRIWKHVDPHRUGHUDVWKHUHODWLYHPHDQYDOXHV7KLVLVDQLVVXHWKDWUHTXLUHVIXUWKHULQYHVWLJDWLRQ<HW
LQDOOVLPXODWLRQVWKHSLWFKDQJOHILQDOYDOXHRIWKHREMHFWLYHIXQFWLRQYDULHGLQDYHU\VPDOODUHDDURXQG
R ā DQG WKH VDPHKROGV IRU WKH ODWHUDO DFFHOHUDWLRQDWRYHUWXUQ PV7KHVH
ODWWHU UHVXOWV WRJHWKHU ZLWK WKH IDFW WKDW LQ DOO WZHQW\ LQGHSHQGHQW RSWLPL]DWLRQ WDVNV WKH DOJRULWKP
WHUPLQDWHGGXHWRWKHSRSXODWLRQFRQYHUJHQFHVHH6HFSURYLGHVWURQJLQGLFDWLRQDERXWWKHVWDWLVWLFDO
FRQVLVWHQF\RIWKH+±(6DOJRULWKP
5HVXOWVRIWKH  F FDVH
7KHUHVXOWVIRUWKH  F FDVHQRSLWFKLQIOXHQFHDUHLOOXVWUDWHGLQ7DE$SDUWIURPWKHVWLIIQHVVRI
WKHPLGGOHVXVSHQVLRQZKLFKUHVXOWHGHVVHQWLDOO\WKHVDPHDOORWKHUTXDQWLWLHVDUHVLJQLILFDQWO\DOWHUHG
SURSRVLQJ DPRUH ³UHOD[HG´ FRQILJXUDWLRQ RI WKH WUXFN¶V VXVSHQVLRQ V\VWHP 8QOLNH WKH SUHYLRXV FDVH
KHUHWKHVWDQGDUGGHYLDWLRQVUHVXOWYHU\VPDOODQGRQO\WKHUHDUVXVSHQVLRQUHWDLQVZLGHGLVSHUVLRQLQLWV
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VWLIIQHVVDQGGDPSLQJ7KHREMHFWLYHIXQFWLRQLVDJDLQERXQGHGLQDVKRUWLQWHUYDOāRDQG
VRGRHVWKHODWHUDODFFHOHUDWLRQDWRYHUWXUQPVZKLFKLVVOLJKWO\VPDOOHUWKDQEHIRUH+±
(6 DOVR H[KLELWHG VLPLODU SHUIRUPDQFH VLQFH LQ DOO WKH LQGHSHQGHQW RSWLPL]DWLRQ WDVNV WKH DOJRULWKP
WHUPLQDWHGGXHWRWKHSRSXODWLRQFRQYHUJHQFH
&RQFOXVLRQV
7KH PRGHOOLQJ DQG RSWLPL]DWLRQ SUREOHP RI D WKUHHD[OH IL[HGWDQN YHKLFOH ZDV DGGUHVVHG LQ WKLV
VWXG\7RWKLVDWZRPRGHODSSURDFKZDVXWLOL]HGIRUWKHVHSDUDWHGHVFULSWLRQRIWKHYHUWLFDODQGODWHUDO
G\QDPLFV RI WKH YHKLFOH DQG WKH FRQQHFWLRQV EHWZHHQ WKHP ZHUH LPSOHPHQWHG )RU WKH YHUWLFDO
SHUIRUPDQFHDOXPSHGPDVVPRGHOZLWKWZHOYH'2)ZDVHPSOR\HGZKLOHWKHODWHUDODFFHOHUDWLRQZDV
EXLOGDFFRUGLQJ WRD UHODWLYH LQWHUQDWLRQDO UHJXODWLRQ WKDWSHUWDLQV WR WKH W\SHDSSURYDORIVXFKYHKLFOHV
ZLWK UHVSHFW WR WKHLU UROORYHU VWDELOLW\ &RUUHVSRQGLQJO\ WKH FRPSRQHQWV RI WKH VXVSHQVLRQV ZHUH
RSWLPL]HGZLWKUHVSHFWWRVWUXFWXUDODQGJHRPHWULFDOUHVWULFWLRQVLQUHVSHFWWRWKHSLWFKDQGUROODQJOHVRI
WKHYHKLFOH¶V&*)RUWKHRSWLPL]DWLRQWDVNVDK\EULGDOJRULWKP+±(6ZKLFKDWWHPSWVWRFRPELQHWKH
GLYHUVH FKDUDFWHULVWLFV RI GHWHUPLQLVWLF DQG VWRFKDVWLF RSWLPL]DWLRQ DOJRULWKPV ZDV GHYHORSHG DQG
DSSOLHG+±(6LQWHUFRQQHFWVIDVWORFDOFRQYHUJHQFHDQGLQFUHDVHGUHOLDELOLW\LQWKHVHDUFKRIWKHJOREDO
RSWLPXP ZLWKRXW GHSHQGLQJ RQ LQLWLDO YDOXHV RU VXIIHULQJ IURP ORZ FRQYHUJHQFH UDWH ,Q YLHZ RI WKH
0RQWH&DUOR DQDO\VLV+ ±(6 H[KLELWHG VWURQJ VWDWLVWLFDO FRQVLVWHQF\ LQ ERWK FDVHV VLQFH WKH UHVXOWHG
REMHFWLYHIXQFWLRQVDQGODWHUDODFFHOHUDWLRQVDWRYHUWXUQZHUHERXQGHGLQYHU\VPDOOLQWHUYDOVZKLOHLQDOO
LQGHSHQGHQWRSWLPL]DWLRQWDVNVWKHDOJRULWKPWHUPLQDWHGGXHWRSRSXODWLRQFRQYHUJHQFH
7KHUHVXOWVSURYLGHGXVHIXO LQIRUPDWLRQUHJDUGLQJ WKH VHWXSRI WKH VXVSHQVLRQVZKHQSLWFKDQGUROO
DQJOHV DUH FRQVLGHUHG DV REMHFWLYH IXQFWLRQV <HW WKH LVVXH RI KLJK GHYLDWLRQV RI WKH SDUDPHWHUV
HVSHFLDOO\LQWKHSLWFKFDVHUHTXLUHVIXUWKHUDWWHQWLRQ,QIDFWWKHDXWKRUVDUHFXUUHQWO\LQYHVWLJDWLQJWKH
SHUIRUPDQFHRIWKHDOJRULWKPXQGHUYDULRXVREMHFWLYHIXQFWLRQVWKDWDSSO\WRWKHWKUHH±D[OHIL[HG±WDQN
YHKLFOHLQRUGHUWRREWDLQDPRUHLOOXPLQDWLQJYLHZRIWKHVXVSHQVLRQSDUDPHWHUVHW
$VIUHLJKWWUDQVSRUWDWLRQOHJLVODWLRQVEHFRPHPRUHVWULQJHQWPRGHUQPHWKRGVRIVWUXFWXUDOPRGHOOLQJ
DQG RSWLPL]DWLRQ JDLQ LQFUHDVHG DWWHQWLRQ LQ YLHZRI WKHLU SRWHQWLDO DSSOLFDELOLW\ WR UHDO KHDY\ YHKLFOH
LQVWDOODWLRQVLQFOXGLQJWKHVXVSHQVLRQV\VWHPDPRQJRWKHUV7KH(&(5HJXODWLRQ1R±ZKHUHIL[HG
WDQNYHKLFOHVKDYLQJDFDSDFLW\RIPRUHWKDQOLQWHQGHGIRUWKHFDUULDJHRIGDQJHURXVJRRGVLQ WKH
OLTXLG RU PROWHQ VWDWH PXVW FRPSO\ ZLWK WKH WHFKQLFDO UHTXLUHPHQWV IRU ODWHUDO VWDELOLW\ ± SURYLGHV DQ
H[FHOOHQWH[DPSOH,QGHHGLQWKLVVWXG\WKHG\QDPLFEHKDYLRXURIDWDQNYHKLFOHZDVRSWLPL]HGLQYLHZRI
WKLV 5HJXODWLRQ DQG RWKHU FRQVWUDLQWV LQ RUGHU WR DYRLG SXEOLF KHDOWK DQG LQMXU\ SUHYHQWLRQ SUREOHPV
LPSURYLQJWKHUHIRUHURDGVDIHW\
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